Cholesterol heterogeneity in the plasma membrane of epithelial cells.
The distribution of cholesterol in the plasma membrane of epithelial cells has been determined using renal brush border vesicles as a model. In brush borders treated with Brevibacterium sp. or Nocardia erythropolis cholesterol oxidases, a significant fraction of the free cholesterol was oxidized rapidly, without glutaraldehyde fixation, and the remaining cholesterol was oxidized at a slower rate. The size of the readily accessible cholesterol pool, however, depended on the enzyme used, varying from 16% of the total in membranes treated with N. erythropolis oxidase, to 27% using the Brevibacterium sp. enzyme. The slowly accessible pool detected by the Brevibacterium oxidase was suppressed upon sphingomyelinase addition. On the other hand, the restricted activity of the Nocardia oxidase might depend on phosphatidylcholine/cholesterol interactions. These results indicate that cholesterol distribution is heterogeneous in intact renal brush border vesicles. They suggest that, as proposed for model system [Demel, R.A. Jansen, J.W.C.M., van Dijck, P.W.M., & van Deenen, L.L.M. (1977) Biochim. Biophys. Acta 465, 1-10], preferential interactions between some classes of phospholipids and cholesterol define cholesterol pools in the plasma membrane of epithelial cells.